COMPONENT MOUNTING METHOD 
FIELD OF THE INVENTION 

5 

The present invention relates to a mounting method for mounting, for 
example, electronic components on a board, and more particularly to a mounting 
method which reduces the occurrence of defects during high density mounting of 
micro components. 

10 

BACKGROUND OF THE INVENTION 

The sizes of electronic components such as semiconductors are continuing to 
15 shrink and their mounting density onto a board is rising. For example, a mounting 
pattern for mounting micro components of about 0.6 mm x 0.3 mm in size at a 0.1 
mm pitch on a board has already been commercialized. An extremely high degree 
of accuracy in mounting position is required for mounting components at a high 
density on a board with this type of narrow-pitch mounting pattern. Accordingly, 
20 more accurate placement of components as well as more accurate positioning of 
electrodes formed on the board need to be assured. 

However, the required accuracy cannot be secured when mounting the above- 
described micro components at a narrow pitch just by improving the accuracy of the 
electrode position and the component mounting position. For example, a 
25 component held with a suction nozzle may interfere with an adjacent mounted 

component during placement if the component is even slightly off center, obstructing 



the placement operation. Alternatively, a solder bridge may be formed between 
solder portions printed on adjacent electrodes before placing components. This may 
cause short-circuiting between electrodes if reflow is applied to the solder bridge. 
Accordingly, conventional component mounting methods tend to generate defects 
when used to mount micro components at very narrow pitches. 

SUMMARY OF THE INVENTION 

The present invention solves the above disadvantages and aims to offer a 
component mounting method which reduces defects even when mounting of micro 
components at a narrow pitch. 

The component mounting method of the present invention for mounting 
components and soldering them onto a board comprises the next steps: 

(a) printing solder so as to shift and create a predetermined offset from the 
center of at least one of the electrodes formed on the board at positions for fixing 
components when bonding component terminals; 

(b) placing components after solder printing in such a way that the placement 
position is shifted by the above offset with respect to the electrode center position; 

(c) moving the components toward the electrode center after placing the 
components by heating the board to melt the solder; and 

(d) securing the terminals onto the electrodes at fixing positions after moving 
the components by solidifying the solder. 

The above offset value is normally determined by taking into account the 
self-aligning effect of melted solder while the electrodes and terminals are being 



soldered, and is set to an allowable spacing between the terminal position and 
electrode center when placing the components in the above step (b). 

The movement in the above step (c) occurs as a result of the self-alignment 

effect. 

This method allows less stringent spacing conditions to be applied for 
component placement and prevents the occurrence of defects during printing and 
mounting by shifting the position by the predetermined offset when printing solder 
onto the electrode or placing the component on the board. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a board on which components are mounted in 
accordance with exemplary embodiments of the present invention. 

Fig. 2A and 2B, and Fig. 3A to 3C are process charts illustrating a 
component mounting method in accordance with a first exemplary embodiment of 
the present invention. 

Fig. 4 is an explanatory chart illustrating a component mounting method in 
accordance with a second exemplary embodiment of the present invention. 



DETAILED DESCRIPTION OF THE INEVENTION 



Exemplary embodiments of the present invention are described below with 
reference to drawings. 
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First exemplary embodiment 
A component mounting method of the present invention is typically for 
mounting micro electronic component chips aligned in parallel at a narrow pitch on a 
5 board by soldering. 

Fig. 1 is a plan view of a board on which components will be mounted in the 
exemplary embodiment of the present invention. 

In Fig. 1, numerous electrodes 2 are formed at positions that correspond to 
positions for securing components on board 1. Each terminal of the component 
10 placed is soldered onto each electrode 2. In the first exemplary embodiment, one 
chip component 5 (see Fig. 3) is mounted on a pair of (two) opposing electrodes 2. 

A pair of electrodes 2 is formed in parallel at a narrow pitch corresponding to 
each position of several components 5 to be mounted in parallel on board 1. Here, 
electrodes 2 are disposed on board 1 in two patterns: i) electrode group 33 for 
15 mounting three components near to each other, and ii) electrode group 34 for 

mounting four components near to each other. Micro components 5 of the same size 
are mounted on each electrode group. 

Figs. 2A and 2B, and Figs. 3A to 3C are process charts illustrating the 
component mounting method in the first exemplary embodiment of the present 
20 invention. The first exemplary embodiment describes an example of applying the 
present invention to electrode group 33 in Fig. 1. 

Fig. 2A shows a detailed layout of electrodes 2 in electrode group 33 in Fig. 
1. Spacing between electrodes in electrode lines LI, L2, and L3, consisting of a 
pair of electrodes 2, is set to 0.1 mm. 
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As shown in Fig. 2B, solder paste 4 for bonding components is printed on the 
top face of each electrode 2. It is apparent that the center of printing positions does 
not always match center lines CL1, C12, and CL3 which link the centers of a pair of 
electrodes forming electrode lines LI, L2, and L3. In other words, solder paste 4 is 
5 printed in such a way that only the center of solder paste 4 for middle electrode line 
L2 in three lines matches the position of center line CL2. For the other two lines on 
both sides, namely electrode lines LI and L3, solder paste 4 is printed at a position 
shifted outward from the center lines CL1 and CL3 for a predetermined offset dl. 
This offset dl is set taking into account the self-alignment effect, described later, of 

10 melted solder during the soldering process. In the first exemplary embodiment, 
offset dl is set to 0.02 mm. 

Next, as shown in Fig. 3A, component 5 is placed on electrodes 2 where 
solder paste 4 is printed. When positioning component 5, the position of component 
5 is shifted by the above mentioned offset dl with respect to the center line for two 

15 electrode lines at both sides. In other words, component 5 is positioned to printed 
solder paste 4, and thus spacing between components at placement is not a 
predetermined spacing of 0.1 mm but of offset dl added to 0.1 mm. 

Board 1 on which components 5 are placed in the way described above is 
sent to the reflow process for heating. The solder content in solder paste 4 melts, 

20 and the terminals of components 5 are soldered onto electrodes 2. Melted solder 
wets and spreads over electrodes 2 during the soldering process, and floats to cover 
the entire face of electrodes 2. This floating also moves components 5 as described 
next. As shown in Fig. 3C, components 5, which are positionally shifted by offset 
dl at placement, move to the center position of electrodes 2. Components 5 are thus 

2 5 soldered in the correct fixing position on electrodes 2 when the solder solidifies. 
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The predetermined value of offset dl is set within a range in which positional 
deviation is correctable by the self- alignment effect during the soldering process. 
By shifting the solder printing position and component placement position to create 
an initial offset, the spacing conditions for placement can be relaxed, reducing the 
5 risk of formation of solder bridges during solder printing and component interference 
during placement. Consequently, defective mounting caused by these factors is 
preventable. 

Second exemplary embodiment 
10 Fig. 4 is an explanatory chart illustrating a component mounting method in a 

second exemplary embodiment of the present invention. 

Fig. 4 shows an example of applying the present invention to electrode group 
34 in Fig. 1. In the second exemplary embodiment, offset d3 is set for the two 
outermost lines in four electrode lines. Offset d3 is set within the range allowable 
15 by taking into account the self-alignment effect in the soldering process. Next, 

offset dl which is equivalent to 1/2 of the above offset d3 is applied to the two inner 
lines. 

When solder paste 4 is printed on electrode 2, and component 5 is placed on 
electrode 2, component 5 is shifted outward from the center line of each electrode 

20 line by offsets d2 and d3. This allows the spacing during solder printing and 
component placement to be increased, as in the first exemplary embodiment 
describing the case of electrode group 33 in Fig. 1, and similarly reducing the risk of 
formation of solder bridges during solder printing and the occurrence of physical 
interference between components during placement. Consequently, the occurrence 

25 of defects in narrow-pitch mounting of micro components is preventable. 



The first and second exemplary embodiments describe the cases of three and 
four electrode lines. The same effect of reducing the probability of occurrence of 
defectives is achievable for cases having more electrode lines, by sequentially 
shifting the printing position and component placement position in each electrode 
line within the offset range allowable for the outermost lines. 

The mounting method of the present invention is also applicable to one or 
two electrode lines, or even to a single electrode. 

As described above, the present invention predetermines an allowable offset 
for each electrode by taking into account the self-alignment effect in the soldering 
process for bonding component terminals onto board electrodes. Positions of solder 
printing and component placement onto electrodes are shifted by that predetermined 
offset. This enables the relaxing of the spacing limit during placement and 
prevention of the occurrence of defectives during printing and placement. 



